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PRELIMINARY REPORT ON SIX HUNDRED AND 
EPWELVE. CASES OF CONVERGENT S@QUINT, 
With: THE PINAE RESULTS OF OPERATION. 


By CHARLES STEDMAN BULL, MD., 


OF NEW YORK. 


Carefully tabulated statistical reports of the results of opera- 
tions, undertaken for the cure or improvement of convergent 
squint, have formed but little part of the ophthalmic literature 
of the last fifty years; and this fact has produced in the minds 
of the profession at large, and especially in the minds of some 
ophthalmologists, the feeling that the operation of tenotomy for 
the cure of squint is of doubtful value in many cases. The ab- 
sence of useful, working statistics on this point has no doubt 
been largely due to the fact that it is extremely difficult to fol- 
low out these cases for a sufficiently long time after the opera- 
tion, because the patients are so easily lost sight of, especially 
if they be hospital cases, and if the first operation has proved 
only partially successful. 

The feeling that operative procedures for the cure of squint 
are of doubtful value in many cases arises largely from the dis- 
crepancy in our ideas as to what constitutes a “cure” of con- 
vergent squint. If by “cure” is meant merely the removal of 
all visible disfigurement, with apparent restoration of parallel 
axes of the eyes, then the results of operation should be deemed 
very satisfactory. But if something more is meant, and we un- 
derstand by the word “cure,” not only the apparent restoration 
of parallel axes, but the improvement of vision in the squinting 
eye, the establishment of binocular vision, and the ability of the 
patient to use the eyes for all purposes, except close work, with- 
out correcting glasses, then our ideas of the value of tenotomy 
must be materially modified. 

So wide is the difference of opinion among ophthalmologists 
as. to the existing conditions in squint, the value of operative 
interference, and the nature of the operation which is to be 
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done, that the writer has long held the view that the whole sub- 
ject of strabismus is the least understood by modern ophthal- 
mologists in the whole domain of ophthalmic science. We need 
but to glance over our text-books and the contents of our jour- 
nals to be readily convinced of the truth of this statement. 
Leaving entirely out of consideration the different views that 
are held as to the nature and causation of squint, there are 
many of our colleagues who question the wisdom of operating 
in early childhood, while others hold that in many instances no 
operation is necessary. 

It is not the intention of the writer of this paper to enter 
into a discussion of the general subject of squint. The paper 
is intended to be merely a preliminary report on the effects of 
operative interference upon the condition of abnormal converg- 
ence of one or both eyes, including such other statistical details 
as may be necessary for a proper appreciation of the results 
obtained, 

The entire number of 612 cases occurred in the private and 
hospital practice of the writer, and all the cases were carefully 
followed up and watched for a length of time varying from six 
months to ten years. All examinations of the refractive and 
muscular conditions of these cases, all the various operations, 
and all subsequent observations, were made by the writer him- 
self. A much larger number of cases have been examined and 
operated than the six hundred and twelve here considered, but 
they could not be followed with any accuracy for a longer 
period than a few weeks, and hence they have formed no part 
in these statistics. Whatever conclusions may be drawn from 
these statisties must, therefore, be based solely on the six hun- 
dred and twelve cases here tabulated. 

No case under six (6) years of age has been included, owing 
to the difficulty of testing the refraction and of obtaining any- 
thing like an accurate idea as to the existing acuity of vision in 
very young patients. 

In all cases of equal or approximately equal refraction, full 
correction by glasses was ordered immediately after the opera- 
tion, and these glasses the patients were directed to wear con- 
stantly for a varying length of time. The faithfulness with 
which these directions were carried out varied with the fre- 
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quency with which the patients were subsequently seen, and 
the length of time they were under observation. When the 
refraction differed markedly in the two eyes, full correction for 
the non-squinting and partial correction for the squinting eye 
was ordered, and in some instances the strength of the latter 
glass was increased as time elapsed. 

The cases were about equally divided between the sexes, 
there being 304 males and 308 females. 

The refraction was, in the great majority of instances, hy- 
permetropic, these statistics agreeing on this point with all 
previous statistics hitherto published. The refractive condition 
of the 612 cases was as follows: 

Simple hypermetropia, 521 cases. 

Simple hypermetropic astigmatism, 24 cases. 

Compound hypermetropic astigmatism, 34 cases. 

Simple myopia, 13 cases. 

Simple myopic astigmatism, 3 cases. 

Compound myopic astigmatism, 2 cases. 

Emmetropia, 15 cases. 

There were 57 cases of anisometropia and 2 cases of anti- 
metropia. 

The 15 cases of emmetropia were so regarded because, 
while under the influence of atropine, the vision for 20 feet was 
made perceptibly worse by a glass of +D 0.50, whether spheri- 
cal or cylindrical. 

A study of the tables showing the degree of refraction in 
each case gives some interesting data. 

The 579 cases of hypermetropic refraction were divided as 
follows : 

Under D 1, in one or both eyes, 27 cases. 

Between D 1 and D 22, in one or both eyes, 205 cases. 
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Over D Io, in one or both eyes, 2 cases. 

The cases of myopic refraction varied between D 0.50 and 
D o. 

Amblyopia, or defective visual acuity, was a very marked 
feature in the squinting eye, as might have been expected; but 
a study of the tables shows also a more or less decided subnor- 
mal acuity of vision in the fellow eye. The tables also show a 
by no means inconsiderable number of cases in which there 
was no loss of visual acuity in either eye. 

There was defective vision in the squinting eye in 236 cases, 
or about 37 per cent. 

There was defective vision in both eyes in 2Q1 cases; OF 
about 48 per cent. 

There was no amblyopia i in either eye in 85 cases, or about 
rs per cent. 

The tests for vision were made first without the use of 
atropia, and subsequently the accommodation was paralyzed and 
the tests repeated in all cases, except where the age of the 
patient rendered it unnecessary. 

The operative-procedures employed in the treatment of these 
cases consisted of simple tenotomy of one internal rectus; 
tenotomy of the internal rectus of each eye at different periods ; 
simultaneous tenotomy of both internal recti; tenotomy of the 
internal rectus of one eye and advancement of the external 
rectus of the same eye; tenotomy of the internal recti of both. 
eyes and advancement of the external rectus of the squinting 
eye; and simultaneous tenotomy of the internal recti of both 
eyes, followed at a varying length of time by a second tenotomy 
of the internal rectus of the squinting eye. 

Simple tenotomy of the right internal rectus was done in 
72 Cases. 

Simple tenotomy of the left internal rectus was done in 92 
cases. 

Tenotomy of both internal recti at different periods was 
done in 186 cases. 

Simultaneous tenotomy of the internal rectus of both eyes 
was done in 20 cases. 

Tenotomy of the right internal rectus and advancement of 
the right external rectus was done in QI cases. 
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Tenotomy of the left internal rectus and advancement of the 
left-external rectus was done in 131 cases. 

Tenotomy of both internal recti and advancement of the ex- 
ternal rectus of the squinting eye was done in 14 cases. 

Simultaneous tenotomy of the internal rectus of both eyes, 
and subsequent tenotomy of the internal rectus of the squinting 
eye, was done in 6 cases. 


The results of the various operations upon the degree of 
squint was as follows: 

Simple tenotomy of the internal rectus of one eye was done 
in 164 cases. The final result was: 

Convergence in 102 cases, or about 62 per cent. 

Parallelism in 55 cases, or about 334 per cent. 

Divergence in 7 cases, or about 4 per cent. 


In all cases of resulting convergence, the degree was much 
less than before the operation. No second operation in any 
one of these 102 cases was permitted. 

Tenotomy of the internal rectus of both eyes at different 
periods was done in 186 cases. The final result was: 

Convergence in 144 cases, or about 78 per cent. 

Parallelism in 33 cases, or about 17 per cent. 

Divergence in 9 cases, or about 5 per cent. 


Simultaneous tenotomy of the internal rectus of both eyes 
was done in 20 cases. The final result was: 

Convergence in 13 cases, or about 66 per cent. 

Parallelism in 1 case, or about § per cent. 

Divergence in 6 cases, or about 30 per cent. 


Tenotomy of the internal rectus and advancement of the 
external rectus of the squinting eye was done in 222 cases. 
The final result was: 

Convergence in 38 cases, or about 16 per cent. 

Parallelism in 178 cases, or about 80 per cent. 

Divergence in 6 cases, or about 2 4-5 per cent. 


Tenotomy of the internal rectus of both eyes and advance- 


8 BuLL: Report on Cases of Convergent Squint. 


ment of the external rectus of the squinting eye was done in 14 
cases. The final result was: 

Convergence in 3 cases, or about 21 per cent. 

Parallelism in g cases, or about 60 per cent. 

Divergence in 2 cases, or about 14 2-7 per cent. 


Tenotomy of the internal recti of both eyes and subsequent 
tenotomy again of the internal rectus of the squinting eye was 
done in 6 cases. The final result was: 

Convergence in 3 cases, or 50 per cent. 

Parallelism in 1 case, or about 163 per cent. 

Divergence in 2 cases, or about 33% per cent. 


The general percentage of final results was as follows: 

Whole number of cases operated, 612. 

Resulting, convergence in 307 cases, or about 50 per cent. 
4 parallelism in 277 cases, or about 45 per cent. 
divergence in 32 cases, or about 5 per cent. 


In all cases in which convergence was the final result, the 
degree of convergence was decidedly less than that of the 
original defect. 


A few words, now, in regard to the question of the supposed 
improvement in vision of the squinting eye. 

There was an improvement in the visual acuity of the squint- 
ing eye alone, after the operation, in 7 cases. 

There was an improvement in the vision of the fellow eye 
alone in 65 cases. 

There was an improvement in the vision of both eyes in 14 
cases. 

A somewhat careful study of these cases has led me to the 
conclusion that the instances of improvement in the visual 
acuity were undoubted, but that while occurring after the opera- 
tzon, they could not be considered as due to the operation, but 
rather to the stimulating, beneficial effect induced by wearing 
the full correction of the refractive error. 

Complications. A number of the cases were complicated by 
other lesions, the existence of which may have had some influ- 
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ence upon the final result after operation. There were 30 cases 
in which there was more or less marked loss of power in the 
external rectus. In six (6) of these cases the paresis of the 
muscle was due to diphtheria, and in four (4) cases to falls upon 
the head. There were nine (g) cases of more or less marked 
blepharitis or blepharo-adenitis, all of which recovered after the 
operation and fitting with correcting glasses. There were two 
(2) cases of strabismus sursum vergens associated with the con- 
vergent squint, and in both the upward deviation disappeared 
after the operation. 

There were eighteen (18) cases of corneal opacity more or 
less distinctly marked. 

In seven (7) cases the appearance of the squint had been 
immediately preceded by measles, and in two (2) cases by 
scarlatina. 

General chorea existed in two (2) of the cases, and rotary 
nystagmus in seven (7) cases. 

In eight (8) cases the squint had followed an attack of epi- 
leptiform convulsions, and in three (3) cases it occurred during 
an attack of pertussis. 

The convergence was complicated in two (2) cases by con- 
genital ptosis, in one case by facial paralysis, and in two (2) 
cases by encanthis. 

In two (2) of the myopic cases detachment of the retina 
occurred after the operation. 

In four (4) cases there was no fixation with the squinting 
eye, either before or after the operation. 


A cursory review of the final results of the operation on the 
degree of the squint would lead the surgeon to believe that the 
greatest effect is to be expected from tenotomy of the internal 
rectus and advancement of the external rectus of the squinting 
eye, and that the method of operating by simultaneous tenotomy 
of the internal recti of both eyes is the least valuable. 

A more careful study of each case, however, has led the 
writer to the formulation of the following conclusions, which 
may be modified by lapse of time and a larger experience. 


Ist. If the squint is in one eye and of the alternating 
2 
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variety, there is usually very little amblyopia in either eye, and 
but little difference in the refractive error in the two eyes. In 
the majority of these cases free tenotomy of the internal rectus 
of the eye which usually squints, with immediate full correction 
of the refractive error, will give as a final result either apparent 
parallelism or such a slight degree of convergence as is not 
noticeable under the glasses. 

2d. If the squint is always in the same eye, there is almost 
always a decided amblyopia in the squinting eye, and usually a 
decided difference in the refraction of the two eyes. In these 
cases, if there be no loss of power in the external rectus, the 
best results are gained by tenotomy of the internal rectus and 
advancement of the external rectus of the squinting eye, and 
subsequent full correction by glasses. 

3d. If there be marked amblyopia in the squinting eye and 
some loss of power in the external rectus of the same eye, the 
best operation will be found to be tenotomy of the internal rec- 
tus and advancement of the external rectus of the squinting eye, 
and at a varying period later tenotomy of the internal rectus of 
the other eye. Simultaneous tenotomy of the internal rectus 
of both eyes and advancement of the external rectus of the 
squinting eye, is not a desirable operation in these cases, as it 
too often leads to permanent divergence. 

4th. If, however, the squinting eye is markedly amblyopic 
and the external rectus of this eye is entirely paralyzed, the best 
results are gained by a simultaneous tenotomy of the internal 
rectus of both eyes and advancement of the external rectus of 
the squinting eye. 

sth. In the emmetropic cases, fifteen in number, the best 
results were gained by tenotomy of the internal rectus of the 
squinting eye, followed at a varying period by tenotomy of the 
internal rectus of the other eye. The reason for this is not as 
yet apparent. 

6th. There will always be a number of cases, by no means 
inconsiderable, in which it will be impossible to decide in ad- 
vance what method of operating will be likely to give the best 
results, and in which what we do will be more or less a matter 
of guess-work. 

7th. Any complication which interferes with the visual 
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acuity of a squinting eye, such as corneal macule, strize in 
the lens, or extensive choroidal atrophy, must be regarded as 
pointing to the necessity of more extensive operative interfer- 
ence than simple tenotomy, even when no great refractive dif- 
ference exists between the eyes, and when no paresis of the 
external rectus is present. 


In studying closely the statistics of a considerable number 
of cases of convergent squint, one of the lessons taught is, that 
though defective vision is probably one of the causes of per- 
manent squint, yet the results of the operation are satisfactory 
in a very large number of cases. Another fact that becomes 
evident is, that in a by no means inconsiderable number of 
cases a tenotomy on the squinting eye is useless, and we are 
forced to do a tenotomy on the other eye. 

Schweigger seems to be correct in saying that in the major- 
ity of cases periodic squint is cured by a simple tenotomy, and 
that an imperfect result can be supplemented by tenotomy on 
the other eye. 

The absence of fixation in the squinting eye in some cases of 
marked amblyopia renders it doubtful whether a satisfactory 
final result can be gained by any operation. Not a few cases 
may be found in the tables appended to this paper in which only 
slight improvement was gained, even by tenotomy of both in- 
ternal recti and advancement of the external rectus of the 
squinting eye. 

It should not be forgotten that a primary good result very 
often retrogrades, and surgeons do not sufficiently consider that 
the strength of the antagonistic muscle exerts a powerful influ- 
ence on the ultimate result of the operation. Apparent loss of 
power in the external rectus does not always mean actual loss 
of power, and Schwetgger has some reason for recommending 
gymnastic exercise of the muscles by alternately turning the 
eyes to the right and left as a useful preliminary to the opera- 
tion for squint. It is a mistake to suppose that advancement 
of a muscle immediately brings about a permanent position of 
this eye, for, as in simple tenotomy, the immediate result never 
remains permanent, but usually diminishes somewhat, though 
it may increase. 
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